CONTEXT: Brain metastases are the most common tumors of the central nervous system. Because of their high frequency, they may be associated with rare situations. Among these are tumor-to-tumor metastasis and an even a rarer situation called simultaneous brain tumors, which are more related to primary tumors of the reproductive and endocrine systems. CASE REPORT: A 56-year-old male patient with a history of renal cell carcinoma (which had previously been resected) presented with a ventricular lesion (suggestive of metastatic origin) and simultaneous olfactory groove lesion (probably a meningioma). First, only the ventricular lesion was dealt with, but after a year, the meningothelial lesion increased and an occipital lesion appeared. Therefore, both of these were resected in a single operation. All the procedures were performed by the same neurosurgeon. The patient evolved without neurological deficits during the postoperative period. After these two interventions, the patient remained well and was referred for adjuvant treatment.
INTRODUCTION
Brain metastases constitute a common complication of advanced primary tumors. Therefore, they are an important issue that guides the approach taken towards patients with a diagnosis of cancer. 1 The incidence of brain metastases is about 9 to 17%, based on various studies. 1 However, the exact incidence is thought to be higher, possibly because there are many asymptomatic patients.
In several studies, only surgical metastatic disease is included in the statistical analysis. 1 Brain metastases are observed in 2 to 17% of patients with metastatic renal cell carcinoma (mRCC). 2, 3 These patients usually require a neurosurgical approach and adjuvant therapies, especially radiotherapy. However, despite optimal treatment, patients presenting with brain metastasis have a very poor prognosis and probably also have other compromised organs. Another factor associated with increased mortality is that mRCC does not have a good response to radiation. [2] [3] [4] There are two entities that are rarely related to brain metastases but which, when they occur, it is important to be aware of. The first of these is tumor-to-tumor metastasis 5 (collision tumor is used as a synonym by some authors), which was first described in 1902.
This is a well-documented phenomenon in which a host tumor that is usually more indolent serves as the source for growth of a more aggressive neoplasm such as a meningioma, thus leading to growth of a high-grade glioma or metastatic lesion. [6] [7] [8] The second of these is an even rarer phenomenon that has been named synchronous or simultaneous tumors, and which forms the topic of the present report. These occur when two histological tumors compromise the central nervous system (CNS)
at the same time but there is no histopathological evidence that one tumor served as the source of growth for the other, as occurs in the tumor-to-tumor entity. 9, 10 This report aimed to present a unique case of simultaneous benign meningioma and brain metastasis from renal cell carcinoma in a male adult. We were unable to find any similar cases reported in the literature, through reviewing the MEDLINE database.
CASE REPORT
A 56-year-old male patient came to our neuro-oncology ser- The procedure was free from complications, gross total removal was achieved and the patient reported improvement of the headache. He was referred for neuro-oncology outpatient follow-up and for radiotherapy evaluation. Only the larger of the two lesions was resected on this occasion because two different approaches performed at the same time might have increased the morbidity and, moreover, the patient did not have any neurological deficits at this time.
Five months after the first procedure, the patient complained of visual impairment (which upon physical examination was found to 
DISCUSSION
Brain metastases constitute one of the most common neurological complications in oncological patients with advanced disease. 1 In some cases, they may be the initial manifestation, which then leads to diagnosing the primary tumor. 11 The signs and symptoms are nonspecific and may vary according to the site and size. In rare cases, they may manifest as lesions in the scalp and skull. 12, 13 The incidence rate is about 9 to 17%, based on various studies, although the exact incidence is thought to be higher.
1,3
The blood-brain barrier (BBB) and absence of a lymphatic system are factors that make dissemination of cancerous cells more difficult. Thus, patients with brain metastases generally also have extracranial lesions. This shows that when tumor cells invade brain structures, the disease is more advanced and has a worse prognosis. 2, 3 Conditions that alter immunological defenses, such as human immunodeficiency virus infection, may be associated with brain metastasis. There are some hypotheses stating that such conditions could favor appearance of some tumors.
14 Regarding metastatic renal cell carcinoma, brain lesions generally do not occur at the same time as the primary tumor. Some studies have shown that the incidence is highest around 10 to 13 years after the initial nephrectomy. 1 The treatment may be difficult because central nervous system lesions are usually resistant to chemotherapy and radiotherapy. 15 Nonetheless, these lesions may respond to immunotherapy using alpha-interferon 16 or interleukin (IL)-2. After treatment of brain metastases, the median survival is about 4-5 months, 3 but aggressive surgical resection significantly increases this period.
There are some hypotheses explaining why brain metastasis may appear after a long period, in the absence of other metastatic lesions 16 in renal cell carcinoma cases. One hypothesis is that this might be because, in the initial stage, the brain metastasis is microscopic and does not cause any neurological symptoms. Another hypothesis is that adjuvant therapy for renal cell carcinoma decreases host immunopotency and thus leads to faster development of brain lesions. 16 In the present report, the patient evaluated initially did not present central nervous system impairment: it was only after some years that it was found that he had brain metastasis.
After However, multiple brain tumors in the absence of these conditions constitute an even rarer phenomenon. 10 When a lesion serves as the source for growth of another neoplasia, this is considered to constitute an entity named tumor-to-tumor metastasis (or collision tumor). A more indolent tumor is generally the substratum for an aggressive lesion. 5 In the present case, however, the histopathological analysis ( Figure 5 ) did not reveal that one tumor had served for growth of another but, rather, that two different tumors had simultaneous occurrence at different sites. Because brain metastases have higher incidence than primary central nervous system tumors, they present greater involvement in cases of multiple brain tumors, such as collision tumors or simultaneous tumors. Systemic cancers rarely metastasize into preexisting intracranial neoplasms; meningiomas are the major recipient of these metastases. 8 Neuroimaging is unable to predict which entity was present.
Only when accurate histopathological and immunohistochemical analysis is performed is it possible to confirm whether one tumor has served as source of growth for another or whether the observed tumor represents two different lesions occurring simultaneously.
Brain metastases can sometimes behave on CT and MRI as images of typical meningiomas and thus confuse the diagnosis. 20 In the present case, the appearance of the metastasis was not confused with a meningothelial origin (Figure 1) .
Simultaneous occurrence of an intracranial meningioma and brain metastases in the same patient at the same time is a rather unusual event. Thus, some thought is needed regarding the pathogenic relationship, pathological diagnosis, surgical indications 10 and imaging patterns. We conducted a search in the MEDLINE Table 1 . Metastatic brain tumors reported in the literature (PubMed database) as simultaneous presentation with meningiomas database (using the terms: simultaneous/synchronous, meningioma and metastasis) and only found two papers ( Table 1) . 10, 21 Neither of them reported on simultaneous renal cell carcinoma.
There are few reports in the literature describing this condition and the largest review on these simultaneous lesions only brought together fifteen cases. Six of them were metastatic lesions, but none of them was from renal cell carcinoma. 9 In the case reported here, the patient had a known diagnosis of renal cell carcinoma. Brain MRI showed a ventricular lesion suggestive of metastatic origin. Because the simultaneous olfactory groove meningioma was small at this time, it was preferred to only operate the larger lesion, in order to reduce morbidity that would occur if two different approaches were used. However, after some months, the olfactory groove lesion was found to have increased and a new occipital and symptomatic lesion had appeared.
Neoplasms from the female endocrine and reproductive system are generally more related to meningiomas 10 and, because of this, are usually present in women. In the present report, however, an even rarer situation was discussed: a male patient with meningioma and brain metastasis, for whom the primary form was renal cell carcinoma. We did not find any reports of this association in the literature review that we conducted.
CONCLUSIONS
Brain tumors may present through different patterns and, even if they are benign lesions, as meningiomas generally are, they may be associated with rare situations. An occurrence of two brain tumors is one of these situations, and this constitutes a challenge.
Simultaneous lesions are an even rarer phenomenon. Metastases are more often reported as part of this entity, although in most cases endocrine and reproductive system tumors have a closer and larger relationship with meningioma growth and therefore are seen more frequently in females. Renal cell carcinoma had not reported until now as part of this association.
